Thyroid cancer immuno-therapy with retroviral and adenoviral vectors expressing granulocyte macrophage colony stimulating factor and interleukin-12 in a rat model.
Introduction of genes encoding immuno-stimulatory cytokine(s) into cancer cells is well known to enhance anti-tumour immunity. The present studies were designed to evaluate the therapeutic efficacy of retroviral- and adenoviral-mediated delivery of IL-12 and/or granulocyte macrophage colony-stimulating factor (GM-CSF) genes for thyroid cancer in an immuno-competent rat model. A rat thyroid cancer cell line FRTL-Tc syngeneic to Fisher rat was used. Expression of these exogenous cytokines did not affect in vitro cell growth. Subcutaneous injection of FRTL-Tc cells retrovirally transduced with IL-12 or GM-CSF genes formed significantly smaller tumours than that of the parental cells, but had little effect on growth of distant tumours, suggesting no vaccine effect. Similarly, injection of the cells infected with adenovirus expressing IL-12 or GM-CSF (AdIL-12 or AdGM-CSF) almost completely abolished tumourigenicity and injection of AdGM-CSF into pre-established tumours significantly inhibited growth of the tumours injected; neither, however, showed a systemic vaccine affect. On the other hand, injection of AdIL-12 into the pre-established tumours significantly inhibited growth of not only the tumours injected but also distant tumours, indicating induction of systemic anti-tumour immunity. Serum IL-12 was detectable only in this approach. There was neither a synergistic or additive effect of these two cytokines. Our data demonstrate in a rat thyroid cancer model that only injection of AdIL-12 into the pre-established tumours elicited systemic anti-tumour immunity, but injection of AdGM-CSF or injection of the cells expressing IL-12 or GM-CSF elicited only local effect, indicating that in situdelivery of IL-12 gene with adenovirus appears most efficacious but may still require adjuvant modalities to enhance the anti-tumour effect.